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While substantial efforts on an
understanding of ventricular fibrillation
(VF) pathophysiology have reduced deaths
from ventricular fibrillation and ventricular
tachycardia (1), pulseless electrical activity
(PEA) during years have been associated
with poor outcome. The focus of treatment
in ventricular fibrillation is delivering
shock; treatment of underlying etiology
comes in the next stage, whereas in PEA,
primary and timely diagnosis of the
underlying cause is acknowledged.
Meanwhile, CPR is ongoing. Therefore,
studies and trials focusing on performing
echocardiography alongside ACLS to
access this goal were conducted to assay
the utility of echocardiography in cardiac
arrest. Echocardiography could help the
definite diagnosis of an underlying cause in
some PEA cases and lead to appropriate
intervention but it failed as a targeted inter-
vention in a subset of patients and no study
showed improvement in the outcome of
these patients (2-5).

As an important result, these studies re-
vealed that in a noticeable proportion of
patients with the diagnosis of PEA or asys-
tole, the echocardiography demonstrates
cardiac motion (pseudo-PEA) and these
patients have higher survival rates (4,6-8).
Pseudo-PEA patients have a higher poten-
tial of ROSC compared to true PEA while
therapeutic strategies in both cases are

similar. Some studies focused on the termi-
nating prolonged resuscitation in true PEA
subjects. Another approach is application of
additional therapeutic strategies for pseudo-
PEA patients when echocardiography does
not determine specific causes of arrest and
does not guide us to more effective key
procedures.

PEA underlying causes are separated into
primary and secondary forms. The second-
ary form includes the causes that result
from an abrupt cessation of cardiac venous
return, such as massive pulmonary embo-
lism, acute malfunction of prosthetic
valves, exsanguinations, and cardiac tam-
ponade. Echocardiography during CPR is
beneficial to detect secondary causes that
include easily treatable, reversible patholo-
gies associated with PEA (9). In primary
PEA, none of those obvious mechanical
factors is present, and ventricular muscle
fails to produce an effective contraction
despite continued electrical activity. The
proximate mechanism for failure of elec-
tromechanical coupling is abnormal intra-
cellular calcium metabolism, intracellular
acidosis and adenosine triphosphate deple-
tion that can occur because of acute myo-
cardial ischemia, which is the major cause
of cardiac arrest, toxins, and electrolyte im-
balance. 70% of all cardiac arrests are
caused by acute myocardial ischemia or
massive pulmonary embolism (10). Diag-
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nosis of an acute ischemic stroke is possi-
ble by echocardiographic evaluation of
ventricular wall function but in the setting
of cardiac arrest, it becomes difficult and
requires more studies. The review of the
literature reveals that transthoracic echo-
cardiography is highly specific but not
highly sensitive to detect pulmonary embo-
lism and few prospective studies have been
conducted to evaluate the accuracy of the
transthoracic echocardiography to detect
pulmonary emboli in a cardiac arrest setting
(11,12). In Breitkreutz et al. study, five
pulmonary emboli out of one hundred ar-
rests were diagnosed by echocardiography
and in Hayhurst et al. study two of fifty ar-
rests were suspected of pulmonary emboli.
So, diagnosis and treatment of these two
main etiologies should also be considered
when there are no directly related echocar-
diographic findings, but other etiologies are
ruled out. In a randomized, multicenter
TROICA trial, all patients with asystole
and pulseless electrical activity
immediately  underwent  thrombolytic
therapy with tenecteplase alone. It showed
no significant improvement in survival (13)
but case reports and meta-analysis
suggested using thrombolysis combined
with heparin as a successful therapy during
prolonged CPR in pulmonary
thromboembolic (PTE) patients (14,15).
Perhaps applying a more selective strategy
that specifies thrombolytic after using
echocardiography and ruling out other re-
versible pathologies including pneumotho-
rax, hypovolemia and tamponade improve
survival.

Based on the pathophysiology for PEA
arrest, the administration of calcium and
adenosine might enhance cardiac contractil-
ity and increase the possibility of ROSC; as
a result, physicians would have more time
to carry out a precise work on the diagnosis
of the underlying cause of arrest. There is a
paucity of data on the use and possible ap-
propriate timing of calcium administration
in cardiac arrest in humans (16). By recog-
nizing that the most common mechanism of
PEA arrest in trauma is mostly due to anox-
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ic cardiac arrest rather than coronary occlu-
sion, calcium probably has a benefit, espe-
cially in PEA patients with ventricular con-
tractions.

"Occult" ventricular fibrillation and diffi-
culties with distinguishing between fine
ventricular fibrillation and asystole may
lead to delays of possibly lifesaving shocks
(17). Pulseless electrical activity, occult VF
and asystole are similar on EKG but require
different treatments. The application of
echo during CPR has been used as a diag-
nostic aid in this issue, too. Case reports
indicated the benefit of ultrasound to detect
occult VF that appeared asystole on EKG
and allowed proper treatment with defibril-
lation (18,19). Now the questions are: Are
there specific diagnostic ultrasound features
to differentiate pseudo PEA vs. occult VF
while both of them do not generate cardiac
output? How could we be sure that patients
diagnosed with pseudo-PEA are not occult
VF? Do pseudo-PEA patients benefit from
performing shock? In further researches, it
is important to draw a sharp distinction be-
tween ultrasound findings of ineffective
cardiac motion in PEA vs. cardiac fibrilla-
tion in occult VF. The American Heart As-
sociation's Guidelines do not recommend
shocking in asystole or PEA but applying
electrical defibrillation in PEA arrest pa-
tients in the compensatory stage, when an
ultrasound shows cardiac motion, might be
a point for further research.

References

1. Mehtaa C, Brady W. Pulseless electrical activity
in cardiac arrest: electrocardiographic presentations
and management considerations based on the
electrocardiogram Am J Med 2010.

2. Breitkreutz R, Price S, Steiger HV, Seeger FH,
Ilper H, Ackermann H, et al. Focused
echocardiographic evaluation in life support and
peri-resuscitation of emergency patients: a
prospective  trial.  Resuscitation. 2010 Nov;
81(11):1527-33.

3. Niendorff DF, Rassias AJ, Palac R, Beach ML,
Costa S, Greenberg M. Rapid cardiac ultrasound of
inpatients suffering PEA arrest performed by
nonexpert sonographers. Resuscitation 2005 Oct;
67(1):81-7.

4. Hayhurst C, Lebus C, Atkinson PR, Kendall R,

Med J Islam Repub Iran 2016 (18 May). Vol. 30:372.



H. Rabiei, et al.

Madan R, Talbot J, et al. An evaluation of echo in
life support (ELS): is it feasible? What does it add?
Emerg Med J 2011 Feb;28(2):119-21.

5. Varriale P, Maldonado JM. Echocardiographic
observations during in hospital cardiopulmonary
resuscitation. Crit Care Med 1997 Oct;25(10):1717-
20.

6. Blyth L, Atkinson P, Gadd K, Lang E. Bedside
focused echocardiography as predictor of survival in
cardiac arrest patients: a systematic review. Acad
Emerg Med 2012 Oct;19(10):1119-26.

7. Cureton EL, Yeung LY, Kwan RO, Miraflor EJ,
Sadjadi J, Price DD, et al. The heart of the matter:
utility of ultrasound of cardiac activity during
traumatic arrest. J Trauma Acute Care Surg 2012
Jul;73(1):102-10.

8. Chardoli M, Heidari F, Rabiee H, Sharif-
Alhoseini M, Shokoohi H, Rahimi-Movaghar V.
Echocardiography integrated ACLS protocol versus
conventional cardiopulmonary resuscitation in
patients with pulseless electrical activity cardiac
arrest. Chin J Traumatol 2012;15(5):284-7.

9. Robson R. Echocardiography during CPR: more
studies needed. Resuscitation 2010 Nov;81(11):
1453-4.

10. Silfvast T. Cause of death in unsuccessful
prehospital resuscitation. J Intern Med 1991 Apr;
229(4):331-5.

11. Jackson RE, Rudoni RR, Hauser AM, Pascual
RG, Hussey ME. Prospective evaluation of two-
dimensional transthoracic echocardiography in
emergency department patients with suspected
pulmonary embolism. Acad Emerg Med 2000 Sep;
7(9):994-8.

Med J Islam Repub Iran 2016 (18 May). Vol. 30:372.

3

12. Miniati M, Monti S, Pratali L, Di Ricco G,
Marini C, Formichi B, et al. Value of transthoracic
echocardiography in the diagnosis of pulmonary
embolism: results of a prospective study in
unselected patients. Am J Med 2001 May;
110(7):528-35.

13. Bottiger BW, Amntz HR, Chamberlain DA,
Bluhmki E, Belmans A, Danays T, et al.
Thrombolysis during resuscitation for out-of-
hospital cardiac arrest. N Engl J Med 2008 Dec 18;
359(25):2651-62.

14. Li X, Fu QL, Jing XL, Li YJ, Zhan H, Ma ZF,
et al. A nmeta-analysis of cardiopulmonary
resuscitation with and without the administration of
thrombolytic agents. Resuscitation 2006 Jul;
70(1):31-6.

15. Kurkciyan I, Meron G, Sterz F, Janata K,
Domanovits H, Holzer M, et al. Pulmonary
embolism as a cause of cardiac arrest: presentation
and outcome. Arch Intern Med 2000 May 22;
160(10):1529-35.

16. Kette F, Ghuman J, Parr M. Calcium
administration during cardiac arrest: a systematic
review. Eur J Emerg Med 2013 Apr;20(2):72-8.

17. Stewart JA. The prohibition on shocking
apparent asystole: a history and critique of the
argument. Am J Emerg Med 2008 Jun;26(5):618-22.

18. Amaya SC, Langsam A. Ultrasound detection
of ventricular fibrillation disguised as asystole. Ann
Emerg Med 1999 Mar;33(3):344-6.

19. Querellou E, Meyran D, Petitjean F, Le Dreff
P, Maurin O. Ventricular fibrillation diagnosed with
trans-thoracic echocardiography. Resuscitation 2009
Oct;80(10):1211-3.

http://mjiri.iums.ac.ir



